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[17] [18] . $N$ , $\mathbb{R}$
, $\mathbb{R}_{+}=[0, \infty$ ) , (X, d) $Y$ $d|_{Y}$ .












[21, p.44] , $X\cup\partial X$ . $\partial X$
(boundary) ,
, ( , , ,
) . , $\mathbb{R}^{n}$ $\mathbb{H}^{n}$ $S^{n-1}$




Smirnov . . Higson
Smirnov . Higson
Higson Roe
index $K$ . , Roe
Higson (cf. [27]). Higson
,
. Higson
Stone-Oech , $Stonarrow Cech$
(cf. [23], [24]).
, Higson $\nu_{d}X$ (Higson corona) $\partial X$







$rightarrow similar$ $u_{d}X\backslash X$




G. Yu 1990 : $\Gamma$ $a\epsilon-$
ymptotic , $\Gamma$ Novikov








Definition 2.1 (Higson ). $(X, d)$ .
(1) $f$ : $Xarrow \mathbb{R}$ slowly oscillating , $r>0$
$\epsilon>0$ $K\subset X$ , $x\in X\backslash K$
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diam $f(B_{r}(x, d))<\epsilon$ . $B_{r}(x, d)=\{y\in X$ :
$d(x, y)<r\}$ .
(2) $C^{*}(X)$ (X, d)
, $C_{d}^{*}(X)$ (X, d) slowly oscillating
. , $C_{d}^{*}(X)$ $C^{*}(X)$ , (X, $d$)
. , $C_{d}^{*}(X)$ Higson





Proposition2.2. [15, Proposition 2.3] $(X, d)$
. $A,$ $B\subset X$ , .
(1) $C1-A\cap C1_{\overline{X}^{d}}B=\emptyset$ .
(2) $\ovalbox{\tt\small REJECT}_{\text{ }n}\in N$ $K\subset X$ , $x\in X\backslash K$
$d(x, A)+d(x, B)>n$ .
Proposition 2.2 , $A,$ $B\subset X$ ,
.
Definition 2.3 (Smirnov ). (X, $d$) . $U_{d}^{*}(X)$
(X, d) . $U_{d}^{*}(X)$ $C^{*}(X)$





Proposition 2.4. [31, Theorem 2.5] $(X, d)$ .
$A,$ $B\subset X$ , .
(1) $C1_{u\text{\’{e}}^{X}}A\cap C1_{u_{d}X}B=\emptyset$.
(2) $d(A, B)>0$
Proposition2.4 , $A,$ $B\subset X$ ,
. 2 , Higson
Smirnov .
, .
Deflnition 2.5. $r>0$ , (X, $d$) .
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(1) $(X, d)$ $D$ $r$- , $X=\{x\in X : d(x, D)<r\}$
.
(2) $(X, d)$ $D$ $\infty$ , $\epsilon>0$ ,
$X$ $K_{\epsilon}$ $D\cap(X\backslash K_{\epsilon})$ $X\backslash K_{\epsilon}$ $\epsilon$-
.
(cf. [15], [31]).
Proposition2.6. $(X, d)$ , $D$ $X$ .
(1) $D$ $(X, d)$ $r$ , $\nu_{d}X,$ $C1_{\overline{X}^{d}}$ D. $\nu_{d\}_{D}}D$
.
(2) $D$ (X, $d$) $\infty$ , $u_{d}X\backslash X$ . $C1_{u_{d}X}$ D. $u_{d|_{D}}D\backslash D$
.
Stone-\v{C}ech ,
, , Higson Smirnov
. , .
Example 2.7. $X_{1}=\{(2(n-1+t)\pi, \sin 2nt\pi)\in \mathbb{R}^{2} : n\in N,t\in[0,1]\}$. $\rho_{1}=$
$d_{2}|x_{1}$ $X_{2}=\mathbb{R}+\cross[-1,1]$ $\mathbb{R}^{2}$ . $\rho_{2}=d_{2}|x_{2}$ . , $\mathbb{R}+\cong X_{1}$ .
Proposition 26 9 $\nu_{\rho 1}X_{1}\cong\nu_{d_{1}|_{R+}}\mathbb{R}+’ u_{\beta 1}X_{1}\backslash X_{1}\cong u_{\rho 2}X_{2}\backslash X_{2}$ .
? $v_{d_{1}|_{R+}}\mathbb{R}+\not\cong u_{d_{1}|n+}\mathbb{R}_{+}\backslash \mathbb{R}+$ , [2] Ind $u_{d_{1}|n+}\mathbb{R}_{+}\backslash \mathbb{R}+\neq Indu_{\rho_{2}}X_{2}\backslash X_{2}$
, $\nu_{\rho_{1}}X_{1},$ $u_{\rho_{1}}X_{1}\backslash X_{1},$ $u_{d_{1}|_{R+}}\mathbb{R}+\backslash .\mathbb{R}+$ .
3. $STONE-\check{C}$ECH
Proposition3.1 (cf. [23}, [31]). (X, d)
. $,$ $v_{d}X$ $u_{d}X\backslash X$ $\beta N\backslash N$




( $[81, [l1]$ , [22]. [30] D. P. Bellamy, A. Calder $J$ .
Keesling ). , Higson Smirnov
.
Proposition 3.2. $(X, d)$ .
(1) (cf. [24]) $v_{d}X$ arc .
(2) $u_{d}X\backslash X$ , arc .
(3) (cf. [12]) $\nu_{d}X$ $u_{d}X\backslash X$ cik .
Stone-\v{C}ech .
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Definition 3.3 ( ). (X, $d$) , $\alpha X$ (X, $d$)
, $p:\beta Xarrow\alpha X$ (i.e.. $p|_{X}=id_{X}$ ) . $\alpha X$
, $z\in\alpha X$ ( $z\in\alpha X\backslash X$) $p^{-1}(z)$
.
E.G. Sklyarenko[29] , [25]
. ,
.
Deflnition 3.4 ( cf. [1], [16]). $(X, d)$ .
(1) (X, d) , $\epsilon>0$ , $\delta>0$
, $d(x,y)<\epsilon$ $x,$ $y\in X$ , $X$ $P$
$x,$ $y\in P$ diam $P<\delta$ .
(2) (X, $d$) $\infty$ , $\epsilon>0$ , $\delta>0$
$X$ $K_{\epsilon}$ , $d(x,y)<\epsilon$ $x,y\in X\backslash K_{\epsilon}$
, $X$ $P$ $x,y\in P$ diam $P<\delta$
.
Definition 3.5 ( cf. [1], [26]). (X, $d$) .
(1) (X, d) , $\epsilon>0$ , $\delta>0$
, $d(x, y)<\delta$ $x,$ $y\in X$ , $X$
$P$ $x$ . $y\in P$ diam $P<\epsilon$ .
(2) (X, d) $\infty$ , $\epsilon>0$ , $\delta>0$
$X$ $K_{e}$ , $d(x, y)<\delta$ $x,y\in X\backslash K_{\epsilon}$
, $X$ $P$ $x,$ $y\in P$ diam $P<\epsilon$
.
[1] , .
Theorem 3.6 (HHigson Smirnov cf. [1]).
(X, .
(1) , (X, d) $\infty$ ( $\infty$ ) ,
$\overline{X}^{d}(u_{d}X)$ .
(2) (X, d) , $\overline{X}^{d}(u_{d}X)$ $X$
$X$ $\infty$ ( $\infty$ )
.
[1, Corollary 2.8 and 3.8], [8]. [20]. Theorem 3.6 .
Corollary 3.7 (cf. $[12]\rangle$ . (1) $(\mathbb{R}+’ d)$ ( ) ,
$\nu_{d}\mathbb{R}_{+}(u_{d}\mathbb{R}_{+}\backslash \mathbb{R}_{+})$ indecomposable continuum .
(2) $(\mathbb{R}^{n}, d)(n>2)$ ( ) , $v_{d}\mathbb{R}^{n}(u_{d}\mathbb{R}^{\mathfrak{n}}\backslash \mathbb{R}^{n})$
unicoherent continuum .
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(3) $(\mathbb{R}_{+}^{n}, d)(n>1)$ ( ) , $\nu_{d}\mathbb{R}_{+}^{n}(u_{d}\mathbb{R}_{+}^{n}\backslash \mathbb{R}_{+}^{n})$
unicoherent continuum .
indecomposable continuum unicoherent continuum [26]
. [24] .
Corollary 3.8. @ $=\{\nu_{d_{2}}\mathbb{R}^{2},u_{d_{2}}\mathbb{R}^{2}\backslash \mathbb{R}^{2},$ $v_{d_{2}|_{n_{+}^{2}}}\mathbb{R}_{+}^{2},u_{d_{2}|_{n_{+}^{2}}}\mathbb{R}_{+}^{2}\backslash \mathbb{R}_{+}^{2},$ $\nu_{d_{1}|n+}\mathbb{R}+$ ’
$u_{d_{1}|n_{+}}\mathbb{R}_{+}\backslash \mathbb{R}_{+}\}$ . , $S$ 2 .
Corollary 3.9. $(X, d)$ $M$
. , (X, d) , $\overline{X}^{d}$
(X, d) . , $\overline{\mathbb{R}^{n^{\{h}}}$ $n$
( $\mathbb{R}^{n}$ , ) .
Proof. , Theorem 3.6
Claim .
Claim: $X$ $M$ $L$ . $L$
$X$ .
$\lim_{narrow\infty}$ dim $L_{n}=\infty$ $M$
$L_{1}\subset L_{2}\subset\cdots$ , $n\in N$ $x_{n}\in X\backslash L_{n}$ .
, $\{x_{n}\}_{n\in N}$ , $X$
. , $X$ $M$ $L$





asympototic Gromov [19] .
Definition 4.1 (asymPtotic ). (X, $d$ ) . aSdim$(X, d)\leq n$
, $r>0$ $X$ $\mathcal{U}=\mathcal{U}_{0}\cup\cdots\cup \mathcal{U}_{n}$ $R>0$
.
(1) $U\in \mathcal{U}$ , diam $U<R$.
(2) $i=0,$ $\ldots,$ $n$ $U,$ $U’\in u_{i}$ , $d(U, U’)>r$ .
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asdim$(X, d)\leq n$ asdim$(X, d)\not\leq n-1$ asdim$(X, d)=n$ .
, $G$ , Cayley $Cay(G)$ ,
$d$ , asdim $G=as\dim(Cay(G), d)$ . Cayley
, asymptotic $G$
.
Remark 4.2. asymptotic (cf. [7]).
(1) as$\dim(\mathbb{R}^{n}, d_{n})=n$.
(2) $G$ asdim $G<\infty(cf. [28])$ .
(3) $Y\subset X$ , as$\dim(Y, d|_{Y})\leq as\dim(X, d)$ .
(4) $r>0$ $Y$ $(X, d)$ $r$- , $as\dim(Y, d|_{Y})=$
$ae\dim(X, d)$ .
(5) asdim$(X\cross Y, d_{X}+d_{Y})\leq as\dim(X, d_{X})+as\dim(Y, d_{Y})$ .
asymptotic .
Theorem 4.3 (cf. [32]). $\Gamma$ asdim $\Gamma<\infty$ .





Example 4.4 (cf. [6]). $n,$ $k\in N$ , $\mathbb{R}^{n}$
$d$ asdim$(\mathbb{R}^{n}, d)=k$ .
, $\mathbb{R}^{k}$ $\mathbb{R}+$ 1 .
, . , .
Theorem 4.5 (cf. [6]). $1\leq k\leq n$ $n,$ $k\in N$ . ,
$\mathbb{R}^{n}$ $d_{n,k}$ .
(1) $(\mathbb{R}^{n}, d_{n,k})$ .
(2) asdim$(\mathbb{R}^{n}, d_{n,k})=\dim\nu_{d_{n,k}}\mathbb{R}^{n}=ind\nu_{d_{n,k}}\mathbb{R}^{n}=Ind\nu_{d_{n,k}}\mathbb{R}^{n}=k$ .
$\mathbb{R}^{\hslash}$ , .
Example 4.6 (cf. [6]). $2\leq n\leq k$ $n,$ $k\in N$ . ,
$n$ $(M_{k,n}, \rho_{k,n})$ .
(1) ( $M_{k,n},$ $\rho_{k,n}\rangle$ .
(2) as$\dim(M_{k,n}, \rho_{k,n})=\dim v_{\rho k,n}M_{k,n}=ind\nu_{\rho_{k,n}}M_{k,n}=Indv_{\rho k,n}M_{k,n}=k$ .
.
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Theorem $4.7\backslash$ (cf. [6]). ($X$, 1 $\mathcal{T}$ ,
.
(1) $d$ .
(2) (X, $d$) .
(3) $n\in N$ $|\{\sigma:\sigma\in y\backslash \mathcal{T}^{(0)}, diam|\sigma|<n\}|$ .
, asdim(X, $d$) $=\dim\nu_{d}X=indv_{d}X=Indv_{d}X=1$ .
Corollary 4.8 (cf. [6]). $X$ $\mathbb{R}$ $\mathbb{R}_{+}$ , $d$
. (X, $d$) , asdim(X, $d$) $=$ dim $\nu_{d}X=$ ind $\nu_{d}X=$
Ind $v_{d}X=1$ .
Remark 4.9. $(\mathbb{R}^{n}, d)$ , asdim$(\mathbb{R}^{n}, d)<n$
? , . [14] , $-\mathbb{R}^{8}$
$d$ as$\dim(\mathbb{R}^{8}, d)=\dim\nu_{d}\mathbb{R}^{8}=\infty$
. , (X, $d$) , $R>0$ ,
$S>0$ $x$ $B_{R}(x, d)$ $B_{S}(x, d)$
.




Question 5.1 (cf. [2], [3]). (X, $\rho$) $u_{\rho}X\backslash X$
$\mathbb{R}+$ $d$
$u_{d}\mathbb{R}_{+}\backslash \mathbb{R}_{+}$ $u_{d}X\backslash X$
?
[5] .
Theorem 5.2 (cf. [5]). (X, $d$)
, $u_{d}X\backslash X$ . ,
$(Y, \rho)$ , $Y$ $\rho_{Y}$
$u_{d}X\backslash X$ $u_{\rho_{Y}}Y\backslash Y$ .
Sketch of $P\pi of$. 3 .
Step 1. $(P, \sigma)$ , $u_{d}X\backslash X$ $u_{\sigma}P\backslash P$
.
Step 2. $\mathbb{R}+$ $\eta$ $u_{\sigma}P\backslash P$ $u_{\eta}\mathbb{R}_{+}\backslash \mathbb{R}+$
.
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